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(54) LAMINATED BOARD FOR PRINTED WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated board for a printed wiring substrate of high 
Tg, high wet-resistant, heat-resistant property and high reliability at low cost. 
SOLUTION: This laminated board comprises a layer in which thermosetting resin composition 
varnish containing thermosetting resin is impregnated and hardened in a fiber quality base 
material and a circuit metal layer, and a thermosetting resin composition is a resin composition 
containing thermosetting resin having a dihydrobenzooxazine ring,'a halogen compound and 
cross-linked elastomer is which a part of a structure unit of a main chain is bridged among the 
structure units. 



LEGAL STATUS 

[Date of request for examination] 25.06.2002 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAOKa4oDDA40928387... 2005/10/11 



f 

TH\S PAGE LEFT BU^K 



[Claim(s)] 

[Claim 1] The laminate for printed wired boards characterized by to be the thermosetting resin 
and (b) halogenation compound with which a thermosetting resin constituent has (a) 
dihydrbbenzoxazine ring, and a resin constituent containing the bridge formation elastomer over 
which a part of structural unit of the (c) principal chain constructed the bridge by the structural 
imit comrade in the laminate for printed wired boards which becomes a fiber base material from 
the layer and the metal layer for circuits containing thermosetting resin which come to carry out 
sinking-in hardening of the thermosetting resin constituent varnish. 

[Claim 2] The laminate for printed wired boards according to claim 1 which the hardening 
accelerator and the coupling agent contain further in the thermosetting resin constituent. 
[Claim 3] It has the structural, unit (B) expressed with the structural unit (A) and the following 
formula (B) as which the thermosetting resin which has a dihydrobenzoxazine ring is expressed 
in the following type (A) in 1 molecule. When each structural unit is combined through a direct 
or organic radical, the mole ratios of (A)/(B) are 1 / 0.25 - 1/9 and the number of m and 
structural units (B) is set to n for the number of the structural units in 1 molecule (A), The 
laminate for printed wired boards according to claim 1 or 2 which is thermosetting resin which 
is m>=l, n>=l, and 10 >=m+n>=2. 

[Formula 1] ' 



(Rl in a formula is the phenyl group permuted by a methyl group, the cyclohexyl radical, the 
phenyl group, the alkyl group of at least one carbon numbers 1-3, or the alkoxyl group, and the 
hydrogen of the ring of (A) and (B) may be permuted by the aUcyl group, alkoxyl group, or 
halogen atom of carbon numbers 1-3 except for one of the ortho positions of the hydroxyl of 
(A).) 

[Claim 4] Prepreg which comes to sink into a fiber base material in the varnish of a 
thermosetting resin constituent according to claim 1, 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminate for printed wired boards which is 

excellent in moisture-proof thermal resistance, dependability, etc. 

[0002] 

[Description of the Prior Art] In recent years, expansion of the class of electronic equipment is 
being enhanced and small and lightweight-ization are desired not only for computer relation but 
for an automatic controller, measuring equipment, communication equipment, an office machine, 
etc. The printed wired board used for these devices has the multilayer printed wiring board in 



use which consists of 4-10 layers, and since it corresponds to high density assembly, thin 
form-ization of board thickness is attained with fine pattemizing. 

[0003] Moisture-proof thermal resistance and dependability are mentioned to the property 
required of this printed wired board. Therefore, high Tg, high thermal resistance, low 
absorptivity, and high mechanical strength are required also for the resin used for the laminate 
for printed wired boards. Since it corresponds to this demand, amelioration of an epoxy resin, 
polyimide resin, isocyanate resin, the resin that has a triazine ring, etc. are used. 
[0004] Generally, the laminate for printed wired boards lays the prepreg which sank in and dried 
the thermosetting resin varnish with metallic foils, such as necessary number of sheets and 
copper foil, on top of fiber base materials, such as paper, a glass fabric, a nonwoven glass fabric, 
textile fabrics of a synthetic fiber, and nonwoven fabric, and is molded by heating under 
pressure and manufactured with a press. 

[0005] In order to raise the engine performance of the laminate for printed wired boards 
especially moisture-proof thermal resistance, and dependability, the engine performance of the 
thermosetting resin to be used must be raised. However, although resin, such as polyimide resin, 
is highly efficient, since the price is high, a limitation is located in the range which can be used. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims it offering the laminate for 
printed wired boards of high Tg, high moisture-proof thermal resistance, and high-reliability by 
low cost. 

[0007] As resin for printed wired boards, this invention persons furthered researches and 
developments variously paying attention to the thermosetting resin which has a 
dihydrobenzoxazine ring as resin which has high Tg, high thermal resistance, low absorptivity, 
and high mechanical strength, though it was low cost. Consequently, the resin which has the 
dihydrobenzoxazine ring which has specific structure was excellent in an electrical property, 
moisture-proof thermal resistance, and mechanical strength, and found out that it was promising 
as resin for printed wired boards. 

[0008] However, the resin which has a dihydrobenzoxazine ring is a little deficient in fire 
retardancy and an adhesive property, and cannot say them with it being enough as resin for 
printed wired boards. Moreover, a hardening reaction is comparatively slow and there is a 
trouble that productivity is bad. 

[0009] This invention is made in order to solve such a trouble. 
[0010] 

[Means for Solving the Problem] That is, this invention offers the laminate for printed wired 
boards characterized by to be the thermosetting resin and (b) halogenation compound with 
which a thermosetting-resin constituent has (a) dihydrobenzoxazine ring, and a resin constituent 
containing the bridge-formation elastomer over which a part of structural unit of the (c) 



principal chain constructed the bridge by the structural unit comrade in the laminate for printed 
wired boards which becomes a fiber base material from the layer and the metal layer for circuits 
containing thermosetting resin which come to carry out sinking-in hardening of the 
thermosetting-resin constituent varnish. 
[0011] 

[Embodiment of the Invention] As thermosetting resin which has the dihydrobenzoxazine ring 
used for the thermosetting resin constituent of this invention, it has a dihydrobenzoxazine ring, 
and especially if it is resin hardened by the ring-opening-polymerization reaction of a 
dihydrobenzoxazine ring, it will not be limited. The compound which specifically has a 
polyhydric phenol, the hydroxyphenyl radical whose at least one of the ortho positions of 
hydroxyl is hydrogen, or a hydroxy phenylene group two in all or more in 1 molecule (It is 
hereafter called a polyfunctional phenoHc compound.) Add in formaldehyde, such as formalin 
heated at 70 degrees C or more, and are 90-100 degrees C, 70-110 degrees C of mixture with the 
1st class amine are made to react preferably for 20 minutes to 2 hours, and it is obtained by 
carrying out reduced pressure drying at the temperature of 120 degrees C or less after that. 
[0012] As a polyfunctional phenolic compound, a catechol, a hydroquinone, resorcinol. Screw 
(2-hydroxyphenyl) methane, screw (4-hydroxyphenyl) methane, 4 and 4'-dihydroxy 
diphenylsulEone, 1, and 1-screw (4-hydroxyphenyl) ethane, p and p'^sopropylidene biphenol, 2, 
and 2-scre\y [4-(4'-hydroxy phenoxy) phenyl] propane, Tris (4-hydroxyphenyl) methane, 1 and 
1, 1-tris (4-hydroxyphenyl) ethane, Phenol novolak resin, resol resin, phenol denaturation 
xylene resin, alkylphenol resin, a melamine phenolic resin, phenol denaturiEition polybutadiene, 
etc. are mentioned. Although especially these do not limit, what did not permute the ortho 
position of the hydroxyl used as the point constructing a bridge is desirable in respect of a 
hardening property, therefore in the case of phenol novolak resin, the rate of alt.is small, and it 
is desirable to use the so-called random novolak with comparatively small molecular weight, for 
example. 

[0013] As the 1st class amine, permutation anilines, such as monomethylamine, 
cyclohexylamine, an aniline, a toluidine, and an anisidine, etc. are specifically mentioned. 
Hardening is inferior to thermal resistance in it, although the thermosetting resin obtained as it 
is fatty amine is quick. Hardening becomes slow although the thermal resistance of the hardened 
material which stiffened the thermosetting resin obtained as it is aromatic amine like an aniline 
is good. 

[0014] Among the thermosetting resin which has a dihydrobenzoxazine ring, preferably It has 
the structural unit (B) expressed with the structural unit (A) expressed with the following type 
(A) in 1 molecule, and the following type (B). Each structural unit is combined through a direct 
or organic radical, and the thermosetting resin which the mole ratios of (A)/(B) are 1 / 0.25 - 1/9, 
and is m>=l, n>=l, and 10 >=m+n>=2 when setting the number of m and structural units (B) to 



n for the number of the structural units in 1 molecule (A) is used. 

[0015] 

[Formula 2] 



(Rl in a formula is the phenyl group permuted by a methyl group, the cyclohexyl radical, the 
phenyl group, the alkyl group of at least one carbon numbers 1-3, or the alkoxyl group, and the 
hydrogen of the ring of (A) and (B) may be permuted by the alkyl group, alkoxyl group, or 
halogen atom of carbon numbers 1-3 except for one of the ortho positions of the hydroxyl of 
(A).) f 

If m and n are within the limits of the above and are combined by stable association through the 
radical of chain length with between [ beforehand suitable ] a structural unit (A) and (B), the 
property of a hardened material will become good. 

[0016] The structural unit (A) and the structural unit (B) are combined through a direct or 
organic radical. As an organic radical, an alkylene group and a divalent aromatic series radical 
are mentioned. As an example of an alkylene group, a with a carbon numbers of five or more 
long-chain alkylene group and the alkylidene radical expressed with -CR2H- (R2 is a hydrogen 
atom, a methyl group, an ethyl group, a propyl group, an isopropyl group, a phenyl group, or a 
permutation phenyl group among a formula.) are mentioned. As a substituent of a permutation 
phenyl group, a methyl group, a methoxy group, and a carboxyl group are mentioned. Moreover, 
as a divalent aromatic series radical, a phenylene group, a xylylene radical, and a tolylene 
radical are mentioned. The above-mentioned organic radical may be inserted between [ two or 
more ] each structural unit. 

[0017] the above-mentioned thermosetting resin ~ the mole ratio of (A)/(B) — desirable - 1 / 
0.25 - 1/9 ~ it is 1 / 0.67 - 1/9 still more preferably. When out of range, this thing [ that 
hardenability, mechanical strength, and thermal resistance fall ] exists. 

[0018] The thermosetting resin which has the above-mentioned dihydrobenzoxazine ring The 
compound which has the hydroxy phenylene group whose at least one of the ortho positions of 
hydroxyl is hydrogen two or more in 1 molecule (it is called the compound which has hereafter 
the hydroxy phenylene group which can react.) Add in formaldehyde, such as formalin heated at 
70 degrees C or more, and are 90-100 degrees C, 70-110 degrees C of mixture with the 1st class 
amine are made to react preferably for 20 minutes to 2 hours, and it is obtained by carrying out 
reduced pressure drying at the temperature of 120 degrees C or less after that. In this reaction, it 
is important to use 0.2-0.9 mols and formaldehyde for the 1st class amine more than 2 double 
mol of the 1st class amine to one mol of hydroxyls of the compound which has the hydroxy 
phenylene group which can react. 



[0019] As a compound which has the hydroxy phenylene group which can react, the various 
compounds which have a phenol nucleus partially can be used. Specifically, phenol novolak 
resin, resol resin, phenol denaturation xylene resin, xylylene denaturation phenol resin, 
alkylphenol resin, a melamine phenolic resin, phenol denaturation polybutadiene, etc. are 
mentioned. 

[0020] The thermosetting resin which has this dihydrobenzoxazine ring is hardened without 
producing a by-product without using desirably 150 degrees C or more of catalysts and curing 
agents by heating at 170-220 degrees C. 

[0021] The thermosetting resin which has the dihydrobenzoxazine ring used for this invention 
can also be used combining two or more kinds. Moreover, by processing preferably 80-180 
degrees C of these thermosetting resin at jl20-160 degrees C beforehand, precuring of the part 
can be carried out and the cure rate and melt viscosity at the time of shaping can also be 
adjusted. 

[0022] Although it will not be limited as a halogenation compound of the (b) component 
blended with the thermosetting resin of the (a) component in the thermosetting resin constituent 
of this invention especially if it has fire retardancy, what h^s functional groups, such as a 
phenolic hydroxyl group in which a dihydrobenzoxazine ring or a dihydrobenzoxazine ring 
carries out ring breakage, and which it generates, and an epoxy group which reacts, is desirable. 
As a halogen, a bromine and chlorine are used preferably. 

[0023] As this halogenation compound, there are deca, BUROMO biphenyl oxide, 
tetrabromobisphenol A (TBA), TBA epoxy oligomer, TBA polycarbonate oligomer, par chloro 
cyclo pentadecane, chlorendic acid, chlorinated paraffin, a bromination epoxy resin, etc. In this, 
the bisphenol A mold bromination epoxy resin is desirable also in a bromination epoxy resin. As 
for these halogenation compounds, it is desirable to blend so that the halogen content in a 
constituent total amount may become 1 - 30 % of the weight. 

[0024] As a bromination epoxy resin, weight per epoxy equivalent is desirable and it is [ it is 
200-500 still more preferably, and ] desirable 180-5000, and to blend so that 40 - 60% of the 
weight of a thing may be preferably used for a bromine content still more preferably 20 to 60% 
of the weight and a bromine content may become 2 - 20 % of the weight among a constituent 
total amount. 

[0025] By blending such a halogenation compound, fire retardancy is securable, maintaining the 
property as a resin constituent for printed wired boards. 

[0026] A hardening reaction takes time amount from B stage of prepreg, constraint arises for 
productivity, and since melt viscosity is high, un-arranging generates the prepreg using the resin 
which has a dihydrobenzoxazine ring to circuit embedding nature at the time of multilayer 
shaping. Then, it reacts with the phenolic hydroxyl group in which a dihydrobenzoxazine ring or 
a dihydrobenzoxazine ring carries out ring breakage and which it generates, and when viscosity 



blends a low compound, for example, an epoxy resin etc., melt viscosity falls and hardening 
reaction time is shortened. 

[0027] As a bridge formation elastomer which is the (c) component blended with said 
thermosetting resin in this invention, the bridge formation elastomer over which a part of 
structural unit of a principal chain constructed the bridge by the structural unit comrade is used. 
There are various kinds of approaches of constructing a bridge by a radical polymerization, 
ionic polymerization, condensation, the polyaddition, addition condensation, etc. in the 
elastomer comrade who introduced the functional group which can react to a part of structural 
unit of a principal chain as an approach of constructing a bridge in the structural unit comrade of 
the principal chain of an elastomer. 

[0028] melanism - it is an element with fhe toughness of a resin hardened material important 
for the bond strength to the processed copper-foil face, and in order to obtain sufficient bond 
strength, toughness is required of a resin hardened material with ultimate strength, toughness is 
improved maintaining the hardened material physical properties of a resin constituent by 
blending the above bridge formation elastomers with a thermosetting resin constituent - making 

melanism ~ the bond strength to the processed copper-foil face can be raised. 
[0029] As a class of elastomer over which a bridge is constructed, elastomers, such as 
acrylonitrile-polybutadiene, a polyurethane system, a polyester system, a polyamide system, and 
a vinyl acetate system, are mentioned. As these elastomers, the homopolymer which consists of 
one kind of monomer, the block copolymer which consists of two or more kinds of monomers, a 
graft copolymer, random copolymers, and such mixture are - mentioned. An 
acrylonitrile-butadiene copolymer elastomer is especiaUy used preferably among these 
elastomers. A bridge formation elastomer is obtained by constructing a bridge as mentioned 
above in these elastomers. The particle system of a bridge formation elastomer has lOnm - 0.2 
desirablemm. When the elastomer which has these structure of cross linkage is mixed [ the 
thermosetting resin which has a dihydrobenzoxazine ring, and ] and it hardens, unless 
condensation of a particle takes place, the sea-island type decentralized structure which 
maintained the selected particle diameter as it was can be acquired easily. 

[0030] About an acrylonitrile-butadiene copolymer elastomer, a carboxyl group etc. is 
introduced into an elastomer principal chain, and what constructed the bridge by condensation 
etc. is used. 

[0031] The blending ratio of coal of a bridge formation elastomer is 0.5 - 5 % of the weight still 
more preferably 0.1 to 50% of the weight preferably to the whole thermosetting resin. At less 
than 0.1 % of the weight, when it becomes difficult to raise toughness and it exceeds 50 % of 
the weight, a mechanical characteristic may fall sharply. 

[0032] A coupling agent can be blended with the thermosetting resin constituent of this 
invention if needed, the thermosetting resin which has a dihydrobenzoxazine ring - the 



melanism in copper foil Peel reinforcement, especially a multilayering laminate — although 
there is a fault that the bond strength to the processed copper-foil face is low, copper foil Peel 
reinforcement can be raised, maintaining a resin property by blending a coupling agent into a 
resin varnish. As a coupling agent, a silane coupling agent is desirable and a urea silane and a 
phenylamino silane are especially good. Loadings are 0.1 - 0.5 % of the weight still more 
preferably 0.1 to 2% of the weight preferably among a resin constituent. 

[0033] Moreover, a curing agent and a hardening accelerator can be blended with a ** early ** 
sake for a hardening reaction at the thermosetting resin constituent used by this invention, 
loadings with few curing agents and hardening accelerators ~ the setting time - being shortened 
~ the physical properties of a hardened material ~ effect — not giving — in addition - and what 
a shelf life can maintain for a long time is ijLsed. 

[0034] as a curing agent ~ desirable — novolak resin — phenol novolak resin is mentioned still 
more preferably. Moreover, a dicyandiamide is also used preferably. The loadings of a curing 
agent are 0.5 - 15 % of the weight still more preferably 0.1 to 30% of the weight preferably 
among a resin constituent. 

[0035] As a hardening accelerator, imidazole derivatives and amines are mentioned preferably. 
Loadings are 0.1 - 0.5 % of the weight still more preferably 0.1 to 2% of the weight preferably 
among a resin constituent. ' 

[0036] Moreover, to the above-mentioned constituent, a filler, strengthening fiber, a release 
agent, a coloring agent, adhesives, a compatibilizer, etc. can also.be added if needed. 
[0037] In order to manufacture prepreg using the thermosetting resin constituent of this 
invention, first, a resin constituent is dissolved in solvents, such as a methyl ethyl ketone, 
2-ethoxyethanol, DMF, or such mixture, and it considers as a thermosetting resin constituent 
varnish. Prepreg will be obtained if this thermosetting resin constituent varnish is sunk in and 
dried to fiber base materials, such as paper, a glass fabric, a nonwoven glass fabric, textile 
fabrics of a synthetic fiber, and a nonwoven fabric. 

[0038] The laminate for printed wired boards of this invention is obtained by molding by 
heating under pressure with a multi-platen press on both sides of above-mentioned prepreg and 
an above-mentioned metallic foil with a necessary number-of -sheets pile and an end plate like 
the common laminate for printed wired boards. Compacting pressure is 10 - 80 kgf/cm2 
(0.1-7.8MPa), and temperature is performed at 120-250 degrees C, and is preferably performed 
under reduced pressure. 
[0039] 

[Example] Hereafter, although the example and its example of a comparison of this invention 
explain this invention still more concretely, this invention is not limited to these examples. 
[0040] 1.9kg [ of synthetic phenol of example 1(1) phenol novolak resin ] and formalin (37% 
water solution) 1.0kg and 4g of oxalic acid were taught to five liter flasks, and it was made to 



react at reflux temperature for 6 hours. Then, the interior was decompressed to 6666.1 or less Pa, 
and an unreacted phenol and water were removed. The obtained resin was 84 degrees C (ring 
and baU method) of softening temperatures, and the 3 - coenocyte / dicaryon ratios. 82/18 (peak 
area ratio by gel permeation chromatography). 

[0041] (2) 1.70kg (an equivalent for 16 mols of hydroxyls) of phenol novolak resin 
compounded by the introductory above of a dihydrobenzoxazine ring was mixed with aniline 
0.93kg (ten mols), it agitated at 80 degrees C for 5 hours, and the uniform mixed solution was 
prepared. It added little by little, having taught formalin 1.62kg into 5 Uter flasks, having heated 
at 90 degrees C, and having covered the novolak / aniline mixed solution here for 30 minutes. It 
maintained at reflux temperature for 30 minutes after addition termination, and to the 
appropriate back, it decompressed to 6(666.1 or less Pa at 100 degrees C for 2 hours, 
condensation water was removed, and 71% of the hydroxyl which can react obtained the 
thermosetting resin formed into dihydrobenzoxazine (m= 3, n= 7). 
[0042] In addition, the amount of hydroxyls which can react is computed as follows. 
[0043] The thermosetting resin with which the dihydrobenzoxazine ring was introduced into all 
the hydroxyls that 1.70kg (an equivalent for 16 mols of hydroxyls) of phenol novolak resin 
compounded by the above (1) is made to react like aniline 1.4kg (16 mols) and formalin 2.59kg, 
and can react was compounded. A superfluous aniline and formalin were removed during 
desiccation and the yield of this thermosetting resin was 3.34kg. This shows that 14 mols of the 
hydroxyl of phenol novolak resin reacted and formed dihydrobenzoxazine. 
[0044] It is presumed that ten of 14 mols of the hydroxyl which can react <= 71%) form into 
dihydrobenzoxazine from this the thermosetting resin obtained in the above (2). 
[0045] (3) As opposed to the thermosetting resin in which the substrate for printed wired boards 
carried out the manufacture above-mentioned composition As the bisphenol A mold bromination 
epoxy resin (weight per epoxy equivalent 40, 48 % of the weight of bromine contents), and a 
curing agent, as a dicyandiamide and a coupling agent as a phenylamino silane and a bridge 
formation elastomer By the combination over which a part of double bond was made to 
construct a bridge and which shows an acrylonitrile-butadiene copolymer (trade name XER[ by 
Japan Synthetic Rubber Co., Ltd. ]- 91, 20 % of the weight of acrylonltrile contents) with a 
particle diameter of 70nm in Table 1 MEK, 2-ethoxyethanol, and the varnish diluted with the 
mixed solvent (mixing ratio 6:2:2) of DMF were sunk into the thickness of 100 micrometers, 
and 200-micrometer glass fabrics, the solvent was volatilized with the dryer, and the pitch of 
56 % of the weight and 42% of the weight of prepreg were obtained, respectively. 
[0046] The laminating of the 35-micrometer electrolytic copper foil was carried out to a 
four-sheet pile and its outer layer, heating pressurization of the prepreg of these 200-micrometer 
glass fabrics was carried out on condition that 175 degrees C and 30 kg£/caa in them for 90 
minutes using the stainless steel end plate, and 0.8mm copper clad laminate was obtained. 



Circuit-ized processing (melanism processing) was performed to this copper clad laminate, the 
prepreg of lOO-micrometer glass fabrics has been arranged up and down, the laminating of the 
35-micrometer electrolytic copper foil was carried out to that outer layer, heating pressurization 
was carried out on condition that 175 degrees C and 30 kg6/cm2 for 90 minutes using the 
stainless steel end plate, and 4 lamellae was obtained. The property of this laminate is shown in 
Table 2 with other examples. 
[0047] 
[Table 1] 



[0048] 
[Table 2] 



*1 It is *2 after 10-hour processing under 120 degree- C- water- vapor-pressure 1.2 atmospheric 
pressure. *3 according to UL-94 When it processes under 120 degree-C-water-vapor-pressure 
1.2 atmospheric pressure and is immersed in a 260-degree C solder tub for 20 seconds. 
Processing-time *4 which does not show abnormalities Applied-voltage 50V are added between 
0.3mm through holes between the bore diameter of 0.4mm, and a wall. Time amount *5 until it 
processes under the ambient atmosphere of the temperature of 85 degrees C, and 85% of 
humidity and an insulation resistance value is set to lOSohms or less 1.90kg of synthetic phenol 
of direction ****** example of 90 degrees 2(1) phenol novolak resin. Formalin (37% water 
solution) 1.15kg and 4g of oxalic acid were taught to five liter flasks, and phenol novolak resin 
was compounded like the example 1. The obtained resin was 89 degrees C (the **** method) of 
softening temperatures, and the 3 - coenocyte / dicaryon ratios 89/11 (peak area ratio by gel 
permeation chromatography). 

[0049] (2) The dihydrobenzoxazine ring was introduced like the below installation example 1 of 
a dihydrobenzoxazine ring. As for the obtzdned thermosetting resin, the dihydrobenzoxazine 



ring was introduced into 75% of hydroxyls to which phenol novolak resin can react. 

[0050] (3) Copper clad laminate was manufactured like the manufacture example 1 of the 

substrate for printed wired boards. A property is shown in Table 2. 

[0051] The thermosetting resin with which the dihydrobenzoxazine ring was introduced was 
compounded like the example 1 by combination of 1.70kg [ of example 3 xylylene denaturation 
phenol resin ] (trade name MIREKKUSU XL[ by Mitsui Toatsu Chemicals, Inc. ]-225-3L) 
(equivalent for ten mols of hydroxyls), and aniline 0.52kg (5.6 mols), and formalin 0.91kg. 
[0052] Furthermore, copper clad laminate was manufactured like the example 1, A property is 
shown in Table 2. 

[0053] It replaced with example 4 aniline and the thermosetting resin with which the 
dihydrobenzoxazine ring was introduced Y^as obtained like the example 1 below using mixture 
(aniline 0.70kg and toluidine 0.27kg). As for the obtained thermosetting resin, the 
dihydrobenzoxazine ring was introduced into 71% of the hydroxyl to which phenol novolak 
resin can react. 

[0054] Furthermore, copper clad laminate was manufactured like the example 1. A property is 
shown in Table 2. 

[0055] An elastomer was not added to the same thermosetting resin as example of comparison 1 
example 1, but copper clad laminate was manufactured with thef same configuration as an 
example 1 to it. A property is shown in Table 2. 

[0056] To the same thermosetting resin as example of comparison 2 example 1, the bisphenol A 
mold bromination epoxy resin was not added, but copper clad laminate was manufactured with 
the same configuration as an example 1 to it. A property is shown in Table 2. 
[0057] 

[Effect of the Invention] The laminate for printed wired boards of this invention has fire 
retardancy, it has high Tg, high moisture-proof thermal resistance, high-reliability, and high 
bond strength and the outstanding property, and the industrial value is size very much. 
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fii (A) S-tTFias: (B) -e«?n§«3tw cb) 

TfelJ^ (A) / (B) O^;Vtb*n/0. 2 5-1/ 
1 ^^^^'©Sji^te (A) Ogj^m. «3i# 
fi[ CB) ©S[^ni:-r«i:#, K n^lA^oi 0 
>m+ n ^ 2 1?S^ISi51{btt«SiT'fe5ffll*3S 1 Xtt 2 

Cfb 1 ] 

OH (T^-Rl 

(A) (B) 

SX«^!>* < i: 1 ooj^lS 1 ~ 3 cDT-^V^;i'»SL 
(A) (B) <D^S«cD7j<^« (A) cDtKci^^v' 

SSL < t±T;Vn4^v';vaxtt''Nny>'jg?T'S^^n 

m^m 4 ] If ^« 1 %zm.<D9m.\mmfi^mma(D 7 

[0 0 0 1] 

■ha 

[0 0 0 2] 

7U>'hiE^«t±. 4-1 0il*^p>^S^»7U:^Ma 
[0 0 0 3] c©:/';yME^ffijcs*^ns#mc 



[0 0 0 4] -iStcyj >'bBaili«ffl«««t±> «x A" 
^x^ii. Tij^x^^*. -^fiiti^^ioi^fli. ^S^WOiBI 

10 [ 0 0 0 5 ] T^u hEiSiaigfflsw*g<D'i4igx mKmm 

■(i!S14%lRl±^-<ir5fc46tcli, ^^fflfSS^fb 
[0 0 0 6] 

X FT- a« ^ § c i: % s w i: -r s o 

[0 0 0 71 2|s:|^W«P)ti. 7U VFiEiS8«ffl1»BMi:b 

20 T. ■fg3XFTfc'3^/!)''P.s ^gTg. ^Sif^'Sv ffi®* 

[0 0 0 8] L*^b:^A^P). Fn-^syy^t^-^-v^V 

^>£wr^«Bi«. ii»i4. s«ttA^^^su<, -/u 
[0 0 0 9] *^B^{±. z.o:)i,orsi^m^^m&kthrc 

[0 0 10] 

[«®%^^-r§fci6tD¥®] -r^fc-^. *%is«s « 

iffiKS«tiil^51{btt<»I§;&$W'r'5^Slfb'l4«S§fflfiSc*^ 
y ^ X rlg!{ b b T ^ ii a i: iHiSSffl ^SH 5) ^ 5 y 
UVFBSia«ffli|IS«zlcfev^T. ^{bitCSffifflfigifelA^ 
(a) Fa-^vV^^+fv'V^^Wri.^^fbttSS 
40 flii: (b) /Noy-^'Mb-g-i^i: (c) ±SI<73li3g*fiO 

[0 0 1 1 ] 

t: Fa-O'yrt^-y-iy'yJiOPfSaS^SfSiJci OS!{b-r 
so y— ;W t Kn:^ii/;l'S©:t;UF&co^>:S:< i:t>— OA^ 



3 



(3) 



WmW- 9-283876 

4 



;l/AT;V-rt. KacfitC^inLT. 7 0—1 1 0°C. jifS 
b<{*, 9 0~10 01CT'> 2 0^~2^raSiS?-**s 

^o^. 1 2 0 1; tiToiaSTjgsjEiesi'r s c t i 

coo 1 2] ^'&t67xy-;Hk^^^i:bT^i^ 
— ;K tKD:^^yv, uy;V'>y-;K IfX (2-t:K io 
D4^->7x-;V) trx (4-b Kn+i/^x::. 

4, 4' -v'H Kn4^i/v^:7x:::i;VX;l/:i-N 
1. 1 -ex (4-t Fa:^5^7x:^;W xtSf^, 

p, p' -'fyyovf uv'^e^xy— ;K 2, 2-tr 

X [4- (4' -t: Kn:^^2/:7xy:^^->') :7x-;l'] t'" 
D/^>, hUX (4-t Kn:^-j/7x:i;W ;><3?i/, 
1, 1, 1 -hUX (4-fcKn4^~>7x:^;l/) 
V. 7x/-;l/y.1?^«y^'<^ll. ^V-;l/<igg. 7xy 

Sv^x/-;!/^^^. 7xy-;l'^14d^U:r^?v!'ai>^ 20 

©*^Sg{t:^ftt(Oj;^TM$ L < . ^(DfcJ6^J;^tf 7x y- 
^^-^JcD/Jn $ V > V i, 7 ^* A y J}^ 7 ^ ?rffl V > § C 
[0 0 13] mT5>i:LT«A^*6*llc«;><^;l/T5 

COO 1 4] i>'t: Ka-^vv^;j-^-9-y:x3H%^t-5iaS 

(A) T'«^n5«5a#& (A) so'Tsas (b) t-s 
^n«^3i*ffi (B) ^*L. «-!^ii¥fii[ttit»tc3Z.a 

#«<DS^/^LTM^LT^3^3^ (A) / (B) cD^r;P 
hfc^n/O. 2 5~l/9T^»3s 1 ^?^ff»<?D^3g¥fiL 

m^U n>l*>'0 1 0^m^-n^2T'$.SS^^t'tt«^■ 
jli*^ffl^/^f.n5„ 

Co 0 1 5] 

Cfb2] 

(A) (B) 
<ti7yl/=i^5/;l/S-eS^?n/-c7xr.;VaT'&'3. so 



(A) Stf (B) (D^mmcOikmn (A) £Dt:Kn:*^~> 
L < l± T ;l/ n ->';l'SXl±>' NO y n 
m. n*^ful50li5Hrt^Cfet)^ ^^iS^ffi (A) . (B) 

CO 0 1 6] mmm&. ca) i;^3g*{ii cb) 

t4T;l/+U>K. 2ffi£07?ffS6a!{)^^l/6n§o T'/P^^ 

-CR2H- Clef's R2(±zk^jEi?. X 

BSI7x::^;l/ST«§o ) Ta^nST^l/^^U'rvaA^ 
mif^ti^. em7xii;l/SOB^Si:UT«p<^;l' 

2ffi(r)^ffi^Si:LTti7x::iU>'S. 4^->U^>'a> 

CO 0 1 73 J-iei^iilfkttliSMli:. (A) / (B) (D=e 
;L'itAW^L.<«. 1/0. 2 5-1/9. M^C^!f^L 
<{4l/0. 6 7~l/'9Tfe5o CtD®ia^r|.-j?^5 

COO 1 8] ±IB<D-:^t Kn--<;>'V:t4^1?-v'>^^W-r 

i: 1 o*Vic^T'a55 ti K4^'>:7 xx UVS% 1 ^j''?^'*' 

iOii^*^^, 7 0 iCJ^±tira^L/-i:j^;i/ u vl^o^t^;!/ 

AT;V7^b KSpf t^iPLT, 7 0-1 lOr. 

<ti. 9 0— 1 0 0°CT:\ 2 O^J— 2^F^SJS?-ti-. ^ 

<D^k. 1 2 0 t;jiiT©aftT-MjE^<^-r 5 ctic^-DX 

^x-U-VS^^-rSffc^^Ol; Vu:SrUJVm 1 t;WC 
3>fLs ISJTSV^O. 2 — 0. 9^r;l/R,t>**;;l^A77l/ 
X n 5 2 v> i. d i: 

CO 0 1 93 SiESUfSH Kn:^i>'7xx^>'S:grW-r 
5{b^^%i:L.Tl±. a5^3Wc7xy-;P^g^#-r5a^ 

y-;b<»flg. ;>«^5>'7xy-;Vi^Ji8, ^xy-^b^tt 
CO 0 2 03 COi^tl Ka-^>'V^:t4^-9-:^>'^«'Wr5 

^itwMimt. 1 5 0 °cjii±s a^b< 14 170-2 

CO 0 2 13 ^^WtiifflV^&nSv't: \tu^»/:t^'^ 
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4680-1 80 °C> iff$L<l±120~l 6 OrTmS 

CO 0 2 2] :^^m(Dmm^\:^mnmis.m^is\.^T 
(a) ^^(Dmrnit^mmicm-B-^'h.^ Xb) ^^o/n 

[0 0 2 3] CcD^sayvftft-^^iiLTtis 7^:^:/n 

A (TBA) > TB AX:3?^->:tUdr-?-, T B A5}?f>; 

3}?:^— h:*-'; ^ /^—^uui/i^a-^'y^'f^ 

l~3 oa«%i::S:5J;dli:S2^-r5Ci:3b^iif^ 

[0 0 2 4] *|g{tX#ilr->!^BgtLT«. X4^:^^i/a 
L<« 1 80 — 5000. HlCjff $ b < 2 0 

0 — 5 0 0 -e. 2 0—6 0 mm%. M^^:^If 

^L<«4 0—6 oaa%ot<o*w^b<ffli/-'&n, 
mm-^mmmmmtm^. 2~20««%i:^sj:3 

CO 0 2 5] c<DJ:3^7Nay>'{b'ffc^*^^as-&-r-5c: 

C0026] i^t Kn^>'V':t^-9-v'>^^W-r?)<^lia 

Ha'^>'y:t4=-9-v'V^A'!r»iSLT3fefiSc-ri.7x 

CO 0 2 7] *#8Bjtc«3i/^Ttfri2i^®{ktt<SSitcBB^? 
(c) ^^T'SS?S?«x^XFv-i;bT«. i|g 

©«5i#tetO-a5*^«5fi*fi[|SI^£T'ISS<ibfc?g^ix^X 

JSUf S-gtlS^liAbfcx^x 

CO 0 2 8] mimmtEnfcmmm^<Dm^^Atciim 



CO 0 2 9] ^«^ti-5x^x hv-©asi:bTii. 
T^^DnxhU^lz-^j^yy^fi^xv, d^U'^lx^'VlSx 

aJ^'JxXx;!^^. .i^UTSFIS. PKer:;H^I?<DX7 
Xhv-*'S^tfc>ni.o cin?.«x5Xh-^-i:bT 

10 ia»o^yT-*^p,:^5m3a«^f*> 2asui± 
2.0 cnp)(Ox^xhv— cDd*., ^tc^if s b < ti. r 

i7 U a::i F U^U-^^i^xV^^S-g-f^x^X F V— A^ffl 
(/^5n«o iine)£0X'7X F-^— ^±IBOJ;-5li:bTlg 
^S-ri.c:i:c<i;t)?^1llx^xFx'-A"s#&n§o SSilSSx 
7X FT— coe^l^li 1 0 nm— 0. 2mm*WSb 
V\ cn?.^*l«ii^=&-r5x^Xhv-«2^t Hn-^ 

CO 0 3 0] 7i'Vn:::h';;V-:^^i^x>'^a^#:x 
^X Ft— tcoV^Tli. xvX F V— ^^tc;?;;!/:}?^^^^ 

;i/»il^»Ab. ilS-a•^^cJ:•^?g1Sbfc^>£0*^■fflv^p,n 

So 

CO 0 3 1 ] 5gfi|x^x FT-©iB-a-»J^«. 

tc»^b<tio. 5~5a»%-efe§c 0. 
30 js-e«ig'ft^iRi±^-a:5c:a:*^stb<:&'3. 5oma% 

CO 0 3 2] :$.mn(Dmmit'&mmmjAmKit. ^rc. 
mmm^(D^m^Am&\^ ^t^^^ ^i^t^^ s ti\ mm 7 

XX 45 Ttj >y 7° 'J > y^J^lBB-r 5 <l i: J: »5 It 

;b>y7''J>'^'"mi:bTl±. i>'^y;^7>y 7'U :y^*fJ 
40 *W^b<. 7xx;l'7'5yv'^>'*'« 

a»Tao 5o m^mitmmimm'^. »^ b < {± 0 . 1 

— 2fia%> HtCjif$b<t±0. 1—0. 5«g%Tfc 

-So 

CO 0 3 3] ^mMT^m^^^n^mmitw^mm. 
^!>^v^s^^a■^-®{kB#r^^®lib> m^tmco^'&icmm 

50 coo 3 4] llfbSlfcbTti, »*b<«/5}5-7'yi^« 
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mim(om^iimmm^m^. »*l<{±o. i~3 

0**%. SlCj!f^L<«0. 5—1 5fia%T^i>„ 

[0 0 3 5] m<mmmt ut«. u < ii-f 5 ^"v 

1—0. 5a»%T$>5o 

[0 0 3 6] ^/t. iiBffifiScifeitctiierNgtcjscT. ?sa 
^imm. mmm. mmk mmimm^ io 

[0 0 3 7] *%B^<D^ISfk141SI)glifi5ctl'&ffl>/^T7'U 
;l/':rhi/, 2-aih4^S^x^fy— DMF, fe^V^i 

[0 0 3 8] :^mm<D:/v>hwm^mmmt. -ss 

fig?^-r5iIii(cJ:t3»e,nSo ^J&BE:^ti, 10-80 
k g f /cm2 (0. 1—7. 8MP a) jafiK 1 

2 0-2 5 0 °cT'^Tt)n^ »^ L < {ijiffiTT-fiffen 

[0 0 3 9] 

[0 0 4 0] mt&mi 30 

(1) yjLy-jvy^^5'-^i^mm<D'^m. 
yi.y—)Vi. 9 kg. (3 7%7j<?g?^) 

1. Okg. bKj>'5K4 g^5 'J-y h;l/:7^X3tcttji 

6 6 6. 1 P aJ-:^TtcSffL.T7feSf£;Ci-7x/-;VS.C; . 

S) > 3-^^^^*/2lg»i:b8 2/1 8 (y;l//^-5x 

[0 0 4 1] (2) -i^'H Fn-^>'V";t4^-itS>~>iS£0SIA 4o 
±IBtCi»3^fiicbfc7xy-;Vy4?^-y^'^SSil. 7 0 
kg (fc Ka^^i/^VSi Brno 1 tiS) ^TxU>0. 
9 3kg (1 Omo 1 tiS) i:S^L8 0"€T-5^P^M 

fpic^ U V 1 . B 2 k g .^ttiii'j^ 9 0 Victam 

u cc'\y;K^>y^'/r:^y:/^^}g?K^3 o^lBjA^ 

tc^-fe, ^S^fCl 0 0'X;T2Nf^6 6 6 6. lP aJ->( 



■tS*Slii;&»fc (m=3. n = 7) o 
[0 0 4 2] ^fe. SJSLff -5 1 Ko^->;l/a»iiTiB 

[0 0 4 3] ±m (1) JcJ:0^«L/::7xy'-;l/yj}< 
^-y^'^SBMl. 7 0 kg (t Fa:^iy;VS 1 6mo 1 
^) ^TXU yi. 4kg (16mol ffi^^) . 
';V2. 5 9 kgi:ig^^CSJi5^^^^ S*SL»5tKn 

3 4kg-e*:pfco cmis 7xy-;Vy5j?^>y^^<gfli 

Ot. Ka^^i/^VSod 1 4mo lA'^KtSU i^t Ka 

[0 0 4 4] <l(D<li:*^e.. ±IB (2) JC*3V^Tffe.n 

rcwmmmm^t. s/su#st Ka:it^->;i/Soi 4 m 

olO^^lOmol (= 7 1 %) ft^S/t KO'-^vy^t 
[0045] (3)7°';>' FBSIS«ffl»^g£0S5i 

a«{l:x4^^^>l»gg (x#^v/S«4 0^ **#W«4 
(73T^";n- hU;i/-:/^i:^xv#^«^f* (B*-a-fi!c=r 

h.m^'^^±mm&^ x e r - 9 k z ^ u nx h u 

»2 0«S%) ^rauc^-rSB^-^. MEK, 2-xh 
^^v-x^y— ;K DMPCDS-a-^jfi (ti^JtB : 2 : 
2) T-^lf^Uircyxx;^. iP?^^ 1 0 0 /i m. 2 0 0 /tm 

^tl^tD^ffi^^-S 6«S%. 4 2«M%<o:?'U7'l^i5^^ 

[0 0 4 6] t:cD2 0 0 fim<D;?jf^X^nX<Dy;yU 
^'"^ 4 -^-conStC 3 5 /i m(D«^||?g^llM 

U XT^VlxX^^^fflVV 175'C> 30kgf/c 

m2(0^fi^T-9 O^'-itlD^iDffiL. 0. 8 mm(D^§i«P 

fTV\ 1 0 0 nm(D;S'7X^PX07''J7'U-^'^±Ttc 
iBBU ^©nStcS 5 ;tm(D^^S%SWL. Xt^ 

VU-X^^^fflVV 17510. 30kgf/cm2O^ 
ffT-9 0^i-iP?^SnJEL. 4 S«^f#fc:o CloaWSO^ 

[0 0 4 7] 

[ai] 
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80.0 




20.0 




1,0 




0.25 




2.0 



CO 0 4 8]' 

imzi 







(KN/m) 






(hr) 


(hr) 




165 


0.7 


0.55 


v-0 


10 


2000 




165 


0.8 


0.58 


V-D 


10 


2000 




155 


0.8 , 


0.58 


V-0 


10 


1800 




160 


0.7 


0.60 


V~0 


10 


1900 




165 


0.3 


0.55 


V-0 


15 


2200 


}mm2 


160 


0,7 


0.55 


V-1 


10 


2000 



Srap°p«5U<yi'XXL-2 2 5-3 L) 1. 7 0 kg 
Kn^vyl/S 1 Omo 1 . T-V>0. 52 

kg ( 5 . 6 m o 1 ) . x' Vl^O. 91kg (DM-^ 

[0 0 5 2] Mtc. mmm i tmmicmmmm^^^ 

C0 0 5 3]||SiW4 

0 . 2 7kg cDjg^;&fflv\ ixT^mm 1 1 mmic u 

•7>>^<^|g(7DKJ£U#i.t; Kn4^i/;l/Scr)7 1 %JCS^t 
CO 0 5 4] Mtc. HfigfiJtJ 1 i:|SI«fc^!SSyi«^K3i 
Co 0 5 5] itmii 

^n^m 2 tc^-To 
[0 0 5 6] tmwiz 

mmm I tmmrj^mmimmmic. e7.7xy-;i/AS 

CO 0 5 7] 



* 1 12 0 t:-7j<^^EE 1 . 2 ^jETT' 1 0 mMtSm 20 
*2 UL-9 4JCJPCS 

* 3 12 0 °C-7HMnEE 1 . 2 MJETT'SasU 2 6 

mmmw 

*4 ?tSO. 4 mm. SHO. 3 mmOX;V— 

micwinms. 5 0 v^&so^. ^« s 5 -c. s 5 %cd 
^m^TTmm l> *eiijfiiri{i*^ 1 0 * q jxt t ^s: -5 $ 

*5 9 oa[:^riRi§i^i!iL 30 
mmmz 

(1) 7iy-;i/y.i-:'7<y^'^SB§£D^fiic 

■7xy— ;l/l. 9 0kg. 3}s;WU>' (3 7%7j<r§?^) 
1. 1 5 k g. Li*3K4 g^5 h;l'7-7X3tcft 

^^fiicLfco f#P,n;^!:«Sgtt®i;f[:;^8 9^ (MMm . 
3~^^<*/2^^*clt8 9/1 1 >3 

CO 0 4 9] (2) i^'li Kn-<i:>^/:t4^-9-v^>'JiOSIA 

C0 0 5 0] iz) zf^)>Ywmm.m^m.<Dmm 
CO 0 5 1] mmm3 
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